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Sir: 

I, fCari Alitalo, do hereby declare and state as follows: 

DECLARANT BACKGROUND 

1 . I am one of the inventors of the subject matter claimed in U.S. Patent 
Application No. 09/765,534 (referred to herein as ci the patent application") [and all parent 
applications, e.g., U.S. S.N. 07/959,951, filed October 9, 1992]. 

2. I am presently a Research Professor with The Finnish Medical 
Research Council of the Finnish Academy of Sciences. Since receiving my M.D. and 
M.Sc.D. in 1977 and 1980, respectively, from the University of Helsinki, I have worked 
substantially continuously as a professor and scientific researcher in Finland in areas of 
cellular and molecular biology and cancer research. My research has included substantial 
studies and explorations in fields of cancer, cancer metastasis, angiogenesis, and 
lymphangiogenesis. Through this research, I have gained extensive experience working with 
recombinant DNA/protein expression, analysis, and manipulation both in vitro and in vivo. 
My experience includes making and using antibodies raised against protein antigens. 

3. In addition to my own research efforts and my collaborations with 

others, I receive numerous invitations to speak at national and international symposiums in 
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these areas of study, I supervise post-graduate research of others, I have authored and co- 
authored numerous original research articles published in peer-reviewed journals, and I have 
served on the editorial board of such journals. My curriculum vitae is attached hereto as 
Exhibit 1. 

4. As shown in my curriculum vitae,, I also have conducted and 
collaborated in substantial research relating to the FU4 receptor tyrosine kinase, also known 
as "Vascular Endothelial Growth Factor Receptor-3" or M VEGFR-3." This receptor is a 
member of a subfamily of class III tyrosine kinase receptors that also includes VEGFR-1 
(also known as Fltl) and VEGFR-2 (also known as KDR). The human Flt4 receptor has at 
least two sequences a "short" form (SEQ ID NO: 2) and "long" form (SEQ ID NO: 4), 
differing in their C-terminal region, but having the same extracellular domain. "Vascular 
Endothelial Growth Factor C s or "VEGF-C" acts as a high affinity ligand for the VEGFR-3 
receptor, binding and stimulating phosphorylation of VEGFR-3. I have co-authored 
publications and filed patent applications relating to FU4/VEGFR-3. Thus, my laboratory, 
my collaborators, and I have substantial expertise and experience working with and 
expressing the Flt4 receptor, fragments of that receptor, and antibodies specific for the same. 

DISCUSSION OF CLAIMED SUBJECT MATTER 

5. I understand that we are claiming in the patent application an isolated 
peptide or protein comprising a member selected from the group consisting of: 

(a) the Flt4 receptor tyrosine kinase (Flt4) extracellular domain amino acid 
sequence set forth in SEQ ID NO: 2 or 4 and; 

(b) a fragment of said extracellular domain, wherein the fragment includes 
sufficient amino acid sequence of SEQ ID NO: 2 or 4 to generate an immune response in a 
nonhuman mammal to produce antibodies that specifically bind to FIt4 (SEQ ID NO: 2 or 4). 
Before 1992 and today, scientists in my field understood the term "specifically binds" to refer 
to antibodies that immunoreact with one antigen (e.g., Flt4) and fail to appreciably cross-react 
with other known, related antigens (such as the Fltl and KDR sequences that were known at 
the time we filed the first priority application in 1992). Anti-Flt4 antibodies and uses thereof 
are described in the patent application. See, e.g^ the speci fication at top of page 34 and at 
page 35. 
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7. I understand that we are claiming peptides that comprise fragments of 
the Flt4 amino acid sequence (SEQ ID NO: 4) defined by cyanogen bromide (CNBr) 
cleavage sites that exist in the Flt4 sequence; specifically, we are claiming fragments that 
contain some sequence from the extracellular domain of Flt4. The patent application 
describes CNBr cleavage of Flt4 at page 32, lines 9-14. CNBr cleaves polypeptides at the C- 
terminal end of methionine residues. See, e.g., Exhibit C, Stryer page 55; Exhibit B, 
Sambrook, page 17.29. The Flt4 peptides defined by CNBr cleavage sites and that contain 
extracellular domain amino acids are shown in Exhibit D. 

INFORMATION RELEVANT TO THE ENABLEMENT REJECTION 

8. I understand that the Patent Office has rejected certain claims in the 
present application, alleging that the patent application does not adequately teach a 
practitioner with average experience in the field of the invention to make and use the 
invention in a mariner commensurate in scope with the claims. The Patent Office alleged 
lack of enablement for a Flt4 fragment encoded by 200 nucleotides of SEQ ID NO: 1 or 3, a 
polypeptide comprising a Flt4 extracellular domain fragment^ and a polypeptide comprising 
FH4 peptides obtained by CNBr cleavage. I am providing this declaration to provide 
information relevant to overcoming the rejection. 

9. The present application teaches how to make and use not only Flt4 
polypeptides, but also fragments and variants thereof. See, e.g., specification at page 32, 
lines 1-14. By 1992, scientists were able to produce peptides by both chemical synthesis and 
through in vitro and cellular expression systems. See, e.g., Exhibit C, Stryer, pages 66-67, 
and Exhibit B, Sambrook, chapters 16 and 17. Peptides could also be produced from larger 
polypeptides/proteins using digestion with various agents, e.g., cyanogen bromide (CNBr) as 
discussed above. 

10. The specification describes Flt4 peptides and their use in producing 
both polyclonal and monoclonal antibodies, see, e.g., page 25, lines 25-21, and page 33, lines 
3-23. Techniques for producing both monoclonal and polyclonal antibodies were well known 
by 1992. See generally Exhibit A, Harlow, and Exhibit B, Sambrook, pages 18.3-1 8.18. 
Likewise, techniques to select an antibody that was immunospecific for one protein, and 
which failed to cross-react with other proteins, were well known. Western blotting provides 
one way of testing the specificity of a peptide and antibodies that specifically bind to that 

3 of 5 



Application No.: 09/765,534 Docket No.: 28967/34891 A 

peptide. See, e.g., Exhibit C, Stryer, page 63; Exhibit B, Sambrook, pages 18.60-18.61. 
Other available immunoassays include radioimmunoassays (R1A) and enzyme-linked 
immunosorbent assays (ELISA). See, e.g., Exhibit B, Sambrook, pages 18.19-18.25 and 
Exhibit C, Stryer, page 63. Such assays lend themselves to automation, allowing rapid 
screening of antibodies. It was well known that cross-reactive antibodies could more easily 
be avoided by immunizing with peptides that had sequence unique to the desired antigens, 
rather than peptides whose complete sequence was shared by two or more proteins. To 
identify peptides with unique sequence, a practitioner could have used a sequence alignment 
between the Flt4 sequence taught in the specification and other known protein sequences. 
The patent application provides an alignment between VEGFR- 1 and Flt4. See Figs. 2A-F 
and at page 24, lines 12-13. One could also make a similar alignment between Flt4 and 
VEGFR- 2 (or what sequence of VEGFR- 2 was known in 1992), or a three way alignment 
between the three family members. Computer software existed in 1992 to permit scientists to 
generate such alignments rapidly. 

INFORMATION RELEVANT TO THE PRIOR ART REJECTION 

11. I also understand that the Patent Office has alleged that some of the 
claimed subject matter is not novel in view of Terman et al., Oncogene, 6: 1677-1683 (1991). 
I am further providing this declaration to provide information relevant to overcoming that 
rejection. Some of the claims specify a Flt4 extracellular domain fragment with sufficient 
Flt4 sequence to generate an immune response that is specific to Flt4. These requirements 
exclude peptides that consist of perfect sequence identity with the Terman sequence or 
hypothetical fragments of the Terman KDR sequence. If one immunized a mammal with 
KDR peptides, one would expect to generate antibodies that would bind KDR specifically. 
One might also generate antibodies that bound KDR as well as other proteins, Le., 
nonspecifically. However, a practitioner could not have produced and cannot produce an 
antibody that specifically binds Flt4 using only the KDR sequence taught by Terman or any 
later known KDR sequence, e.g^ that used by the Office in its "Sequence Comparison A." 

12. Terman also fails to disclose a peptide sequence that matches a Flt4 
fragment defined by CNBr cleavage sites and that contains Flt4 extracellular domain 
sequence. Exhibit D shows Flt4 fragment amino acid sequences with stop/start sites 
corresponding to positions of cyanogen bromide cleavage of Flt4 receptor tyrosine kinase and 
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comprising at least one extracellular domain amino acid. Exhibit E provides a superposition 
of the fragments of Exhibit D on the Sequence Comparison A provided with the Office 
action. This comparison shows that the complete sequence of each of these Flt4 fragments is 
divergent from (non-identical to) the KDR sequence. 



BIBLIOGRAPHY 

13. In the above discussion, I have made reference to several publications 
that were widely known and available to scientists in my field by 1992: 

Exhibit A) Harlow, E. et aL, "Antibodies: A Laboratory Manual," Cold Spring 
Harbor Laboratory, 1988 [hereinafter, Harlow]. 

Exhibit B) Sambrook, J., et aL, "Molecular Cloning A Laboratory Manual," 
2nd ed., Cold Spring Harbor Laboratory Press, 1989 [hereinafter, Sambrook], 

Exhibit C) Stryer, L., Biochemistry, 3rd ed., Freeman, 1988 [hereinafter, 

Stryer], 

Selected, relevant pages from these publications have been provided in the 
attached Exhibits. 

OATH/VERIFICATION 

14. I hereby declare that all statements made herein of my own knowledge 
are true, and that all statements made on information and belief and believed to be true; and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 

Dated: Signature: J ^ 
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TRANSFER OF PROTEINS FROM SDS-POLYACRTLAMLOE GELS TO 
SOLID SUPPORTS: IMMUNOLOGICAL DETECTION OF IMMOBILIZED 
PROTEINS (WESTERN BLOTTING) 

Western blotting (Towbin et al. 1979; Burnette 1981) is to proteins what 
Southern blotting is to DNA. In both techniques, electrophoretically sepa- 
rated components are transferred from a gel to a solid support and probed 
with reagents that are specific for particular sequences of amino acids 
(western blotting) or nucleotides (Southern hybridization). In the case of 
proteins, the probes usually are antibodies that react specifically wit-h an- 
tigenic epitopes displayed by the target protein attached to the solid support. 
Western blotting is therefore extremely useful for the identification and 
quantitation of specific proteins in complex mixtures of proteins that are not 
radiolabeled. The technique is almost as sensitive as standard solid-phase 
radioimmunoassays and, unlike immunoprecipitation, does not require that 
the target protein be radiolabeled. Furthermore, because electrophoretic 
separation of proteins is almost always carried out under denaturing condi- 
tions, any problems of solubilization, aggregation, and coprecipitation of the 
target protein with adventitious proteins are eliminated. 

The critical difference between Southern and western blotting lies in the 
nature of the probes. Whereas nucleic acid probes hybridize with a specificity 
and rate that can be predicted by simple equations (see Chapter ,10), 
antibodies behave in a much more idiosyncratic manner. As discussed earlier 
in this chapter, an individual immunoglobulin may preferentially recognize a 
particular conformation of its target epitope (e.g., denatured or, native). 
Consequently, not all monoclonal antibodies are suitable for use as probes in 
western blots, where the target proteins are thoroughly denatured. Polyclon- 
al antisera, on the other hand, are undefined mixtures of individual immuno- 
globulins, whose specificity, affinity, and concentration are often unknown. 
Consequently, it is not possible to predict the efficiency with which a given 
polyclonal antiserum will detect different antigenic epitopes of an immobil- 
ized, denatured target protein. 

Although there is an obvious danger that comes from using undefined 
reagents to assay a target protein that may also be poorly characterized, most 
problems that arise with western blotting in practice can be solved by 
designing adequate controls. These include the use of (1) antibodies (i.e., 
preimmune sera or irrelevant monoclonal antibodies) that should not react 
with the target protein and (2) control preparations that either contain 
known amounts of target antigen or lack it altogether. 

Often, there is little choice of immunological reagents for western 
blotting— it is simply necessary to work with whatever antibodies are at 
hand. However, if a choice is available, either a high-titer polyclonal 
antiserum or a mixture of monoclonal antibodies raised against the dena- 
tured protein should be used. Reliance on a single monoclonal antibody is 
hazardous because of the high frequency of spurious cross-reactions with 
irrelevant proteins. If, as is usually the case, monoclonal and polyclonal 
antibodies have been raised against native target protein, it will be necessary 
to verify that they react with epitopes that either (1 ) resist denaturation with 
SDS and reducing agents or (2) are created by such treatment. This can be 
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done by using denatured target antigen in a solid-phase radioimmunoassay 
(see pages 18.19-18.23) or in western dot blots. 

In western blotting, the samples to be assayed are solubilized with de- 
tergents and reducing agents, separated by SDS-polyacrylamide gel elec- 
trophoresis, and transferred to a solid support (usually a nitrocellulose filter), 
which may then be stained. The filter is subsequently exposed to unlabeled 
antibodies specific for the target protein. Finally, the bound antibody is 
detected by one of several secondary immunological reagents ( 125 I-labeled 
protein A or antiimmunoglobulin, or antiimmunoglobulin or protein A 
coupled to horseradish peroxidase or alkaline phosphatase). As little as 1-5 
ng of an average-sized protein can be detected by western blotting. 

Preparation ami Electrophoresis of Samples ' 

Two methods are used to extract proteins for western blotting from cells: 
Either the intact cells are dissolved directly in sample buffer or an extract is 
made as described earlier for samples to be immunoprecipitated (see pages 
18.30-18.41). Which of these methods is best in any individual case depends 
on the type of cells and on the properties of the antigen. 

• In general, bacteria expressing the target protein are lysed directly in SDS 
gel-loading buffer as described on pages 18.40-18.41. 

• Yeasts are first lysed by vortexing in the presence of glass beads or 
enzymatically (see pages 18.35-18.36), and the resulting extracts are then 
prepared (see pages 18.35-18.39). 

• Mammalian tissues are usually dispersed mechanically and then dissolved 
directly in SDS gel-loading buffer. 

• Mammalian cells in tissue culture may be lysed gently with detergents as 
described on page 18.34, or, alternatively, the protocol on pages 18.62- 
18.63, in which the cells are lysed directly in SDS gel-loading buffer, may 
be used if the target antigen is resistant to this type of extraction. 

In any case, the samples are analyzed by SDS-polyacrylamide gel elec- 
trophoresis as described on pages 18.47-18.54. 
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gel The resolved proteins on the gel are transferred (by blotting) to a 
sheet to make them more accessible for reaction with a subsequently 

2 cruLAR DESIGN OF LIFE added antibody that is specific for the protein of interest The antibody- 

MOLECULAR DESIGN OF ^ ^ ^ ^ ^ ^ be detected b n g t h e sheet 

with a second antibody specific for the first (e.g. #at antibody that 
recognizes mouse antibody). A radioactive label on the« f cond antibody 
produces a dark band on x-ray film (an autoradiogram). Alternatively, 
an enzyme on the second antibody generates a colored product, as in 
the ELISA method. Western blotting makes it possible to find a protein 
in a complex mixture, the proverbial needle in a haystack This tech- 
nique is used advantageously in, the cloning of genes*(p. 133). 

Antibodies are also valuable in determining the spatial distribution ot 
antigens. Cells can be stained with fluorescent-labeled antibodies and 

examined by fluorescence microscopy to reveal the localization of a protein 
of interest. For example, arrays of parallel bundles are evident in cells , 
stained with antibody specific for actin, a protein that polymerizes into 

filaments (Figure 3-38). Actin filaments are constituents of the cytoskel- 



Figure 3-38 

Fluorescence micrograph of actin fil- 
aments in a cell stained with an anti- 
body specific to actin. [Courtesy of 
Dr. Elias Lazarides.] 



Figure 3-39 . 

The opaque 150 A (15 nm) diameter 
particles in this electron micrograph 
are clusters of gold atoms bound to 
antibody molecules. These mem- 
brane vesicles from the synapses of 
neurons contain a channel protein 
that is recognized by the specific an- 
tibody. [Courtesy of Dr. Peter Sar- 
gent.] 



eton, the internal scaffold of cells that controls their shape and move- 
ment. The finest resolution of fluorescence microscopy is about Q.2 *im 
(200 nm or 2000 A) because of the wavelength of visible light. Finer 
spatial resolution can be achieved by electron microscopy using anti- 
bodies tagged with electron-dense markers. For example, ferritin con- 
jugated to an antibody can readily be visualized by electron microscopy 
because it contains an electron-dense core of iron hydroxide Clusters 
of gold can also be conjugated to antibodies to make them highly visible 
under the electron microscope. Immunoelectron microscopy can define the 
position of antigens t« » resolution of 10 nm (100 A) or finer (Figure 
3-39). 

PEPTIDES CAN BE SYNTHESIZED BY AUTOMATED 
SOLID-PHASE METHODS 

Synthesizing peptides of defined sequence is important for several rea- 
sons First, synthetic peptides can reveal the rules governing the three-dvmen- 
sional conformation of proteins. We can ask whether a particular sequence 



hv itself folds into an a-helix, jB-strand, or hairpin turn or behaves as a 
randorn Si Second, many hormones and other signal molecules zn nature are 
Fo exampk, white blood cells are attracted to bacteria by for- 
JSSn^i^yTpcpride. that come from the breakdown of bacterial pro- 
Z tt^ni-rne^ peptides have been useft B .dent^> 
L the cell-surface receptor for this class of peptide s ^ Synthetic 
nent des can be attached to agarose beads to prepare affinity chroma- 
Sphy columns for the purification of receptor proteins that specifi- 
caflv recognize the peptides. Third, syntlxtic peptides can serve as drugs. 
VasopreX s a peptide hormone that stimulates the reabsorpuon of 
water n the distal tubules of the kidney, leading to the formation of a 
ro":oncentrated urine. Patients with ^"^^^ 
in vasopressin (also called antidiuretic hormone), and so they excrete 
Srge ^oCes of urine (more than 5 liters per day) and are conUnuaHy 
thirsty because of this massive loss of fluid. This defect can be treated 
bv adm^tering l-desamino-8-D-arginine vasopressm, a synthetic ana- 
^g tTZ missmg hormone (Figure 3-40). This 
degraded in vivo much more slowly than vasopressin and, additionally, 
do^not increase the blood pressure. Fourth, synthetic peptules can serve 
as antigens to stimulate the formation of specific antibodies. 
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Chapter 3 
EXPLORING PROTEINS 



H— C— C— R 
CH 2 
CH 2 

S 

I 

CH 3 
fMet peptide 



+ H 3 N-c|s-Tyr-Phe-Glu-Asp-C Y s-Pro-Arg-Gly-C^ 

3 1 2 3 4 5 6 7 8 9 NH 2 

8-Arginine vasopressin 
A (Antidiuretic hormone, ADH) 



__ Tyr „p h e-Gtu-Asp-Cys-Pro-D-Arg-Gly-C; 
1-Desamino-8-o-arginine vasopressin 



NH 



sfuaurlf fon.u.as of (A) vasopressin (a.so ca.led ^^^^~aVgiSe" 
tide hormone that stimulates water resorption, and (B) 1 desamino g 
vasopressin, a more stable synthetic analog. 

Peptides are synthesized by linking an amino group to a carboxyl 
.roup That has been activated by reacting it with a reagent such as 
l^lcarbo^nuie (DCC) (Figure 3-41). The attack of , t free ^ammo 
<rroup on the activated carboxyl leads to the formation of a peptide 
fond and the release of dicylohexylurea. A unique product is formed 

nW if a single amino group and a single carboxyl group are availab e 
Ka^Hence. ,t is necessary to block (protect) all other potential^ 

eacdve groups. For example, the a-amino group of the component 

ontanning the activated carboxyl group can be blocked with a tert- 
buXycarbonyl {t-Boc) group. This <-Boc protecting group can be 
SeTJently removed by exposing the peptide to di.ute aod, which 
leaves peptide bonds intact. 



CH, 



H 



Dicyclohexylcarbodiimide 
(DCC) 



// 



0 




H.C-0-O-C-N-C-C^ 

CH 3 H R 

f-Butyloxycarbonyl amino acid 
(f-Boc amino acid) 



f-Boc amino acid l 




H O N-H 

I »■ « J. 
f-Boc— N—C—C—O—C 

H Ri N 




Activated amino acid 



Amino acid 2 attached to resin 

■ u 

f-Boc — N — C — C 
H R t 

Dipeptide product attached to resin 

+ 

Dicyclohexylurea 
Figure 3-41 

Dicyclohexylcarbodiimide is used to 
activate carboxyl groups for the for- 
mation of peptide bonds. 
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Exhibit D 

FH4 Fragment Amino Acid Sequences With Stop/Start Sites Corresponding to Positions 
of Cyanogen Bromide Cleavage of Flt4 Receptor Tyrosine Kinase And 
Comprising At Least One Extracellular Domain Amino Acid 

Peptide l:2-QRGAALCLRLWLCLGLLDGLVSGYSM-27 

Peptide 2:28-TPPTLNITEESHVIDTGDSLSISCRGQHPL 
EWAWPGAQEAPATGDKDSEDTGVVRDCEGTDAR 
PYCKVLLLHEVHANDTGSYVCYYKYIKARIEGTTA 
ASSYVFVRDFEQPFINKPDTLLVNRKDAM - 154 

Peptide 3:155 -WVPCLVSIPGLNVTLRSQSSVLWPDGQ 
EV VWDDRRGM- 191 

Peptide 4: 192 -LVSTPLLHDALYLQCETTWGDQDFLSN 

PFLVHITGNELYDIQLLPRKSLELLVGEKLVLNCT 

VWAEFNSGVTFDWDYPGKQAERGKWVPERRSQQ 

THTELSSILTIHNVSQHDLGSYVCKANNGIQRFRES 

TEVIVHENPFISVEWLKGPILEATAGDELVKLPVK 

LAAYPPPEFQWYKDGKALSGRHSPHALVLKEVTE 

ASTGTYTLALWNSAAGLRRNISLELVVNVPPQIHE 

KEASSPSIYSRHSRQALTCTAYGVPLPLSIQWHWR 

PWTPCKM-468 

Peptide 5: 469 -F A Q R S L R R R Q Q Q D L M - 483 

Peptide 6: 484 -PQCRDWRAVTTQDAVNPIESLDTWTEF 
VEGKNKT VSKLVIQNANVS AM-531 

Peptide 7: 532-YKCV VSNKVGQDERLIYFYVTTIPDGFT 
IESKPSEELLEGQPVLLSCQADSYKYEHLRWYRLN 
LSTLHDAHGNPLLLDCKNVHLFATPLAASLEEVPG 
ARHATLSLSIPRVPEHEGHYVCEVQDRRSHDKHCH 
KKYLSVQALEAPRLTQNLTDLLVNVSDSLEM - 697 

Peptide 8: 698 -QCLVGAHAPSIVWYKDERLLEEKSGVD 

LADSNQKLSIQRVREEDAGRYLCSVCNAKGCVNS 

SASVVEGSEDKGSM-774 

Peptide 9: 775 -E I V I L V G T G V I A V F F W V L L L L I F C N M - 800 



CONFLICT 787 787 R -> G (IN REF. 3). 

rONPLlCT 83S 835 K -> N (IN REF. 3) . 

CONFLICT 848 848 V -> E (IN REF. 3) . 

CONFLICT 1347 1347 S - > T (IN REF. 3). 

SEQUENCE 1356 AA; 151526 MW; 59E7C44B05CFEBB3 CRC64 ; 

ry Match 38.3%; Score 2762; DB 1; Length 1356; 

t Local Similarity 44.1%; Pred. No. 1.5e-175; 

ches 608; Conservative 203; Mismatches 4 80; Indels 88; Gaps 26; 

1 ^QRGAALCLRLWLCLGLLDGLVS - - GYSMTP PTLN I TEESHV1 DTGDSLS I SCRGQHPLE 58 

II I : Mlh I h I hi I =1 I I f 1 t h 

1 MQSKVLLAVALWIXVErrRAASVGLPSVSl^LPRLSIOKDlLTIKANTTLQITCRGORDLD 60 

59 WAWPGAqI^^ 117 

I II I II I M H HI I : U lllhl hh 
61 WLWPNNQSG SEQRVEVTECSDGL FCKTLTI PKVIGNDTGAYKCFYR 106 



118 ARIEGTTAASSYVFVRDFEQPFINKPDT LLVNRKDAM^VPCLVSIPGLNVTL- - 169 

I h Ihhh III : h : HI! II llhl 

107 - - - ETDLASVI YVTVQDYRSPFIASVSDQHGWYITENKNKTVVI PCLGSISNLNVSLCA 163 



170 RSQSSVLWPDGQEVVWDDRRGMLVSTPLLHDALYLQCETTWGDQDFLSNPFLVHITGNEIj 229 

I III « II ::| : : :: I : II h : I -I : | r 

164 RYPEKRFVPDGNR1 SWDSKKGFTI PSYMI SYAGMVFCEAKINDESYQSI MYI WWGYRI 223 

230 YDIQLLPRK£LELLVGEKLV1J3CTVWAEF7^SGVT 289 

lh I I Ml Mllllllll I I h hIMI = : I I h * 

224 YDWLSPSHGIEl^VGEKLVl^CTARTELNVGlDFNWEYPSSKHQHKKLvinU)LKTQSGS 283 

290 ELS SILT I HNVS QHDLG S YVCKANNG I QR FR ESTEV I VH EN P F I SVEWLKG P I LEAT 346 

h I III I- I I I I |::|: : || | III II- ::||| 

284 EMKKFLSTLTIDGVTRSDQGLYTCAASSGIJ^KKNSTFVRVHEKPFVAFGSGMESLVEAT 343 

34 7 AGDELVKLPVKLAAYPPPEFQWYKDGKALSGRH S PHALVLKEVTEASTGT YTLALWN 403 

I I hM I Mill ^ M I : I I I : I I = Ihl II lh I I 
344 VG - ERVRI PAKYLGYPPPE2 KWYKNGI PLESNHTIKAGHVLTIMEVSERDTGNYTVILTN 402 

404 SAAGLRKNI SLELWNVPPQI HEKEASSP - S I YSRHSRQALTCTAYGVPLPLS IQWHWRP 4 62 

' : III Mill II II I : I Mil I =1 I I hh 

403 PlSKEKQSHWSLVim/PPQIGEKSLISPVl)SYQYGTTQTLTCTVYAIPPPHHlHWYWQL 462 

1 1 1 | : 

463 VrTPCK^FAQRSLRRRQQQDLMPQCRDWRAVTTQDAVNPIESI^TWTEFVEGraKTVSKLV 522 

II : : I I MIM I II MINIMI II 

463 EEEC- - -ANEPSQAVSVTNPYP-CEEWRSVEDFQGGNKIEVNKNQFALIEGKNKTVSTLV 518 

1., 

523 I QNANVSAMYKCWSNKVGQDERLI YFYVTTI PDGFTI ESKPSEELLEGQPVLLSCQADS 582 

II llllhlll Mlh Ihl hll h I H : I : I I I II 

519 I QAANVS ALYKCEA VNKVGRGERV I SFHVTRG PE ITLQPDMQPTEQESVS LWCTADR 575 

583 YKYEHLRWYRLNLSTLHDAHGNPLLLDCKNV HLFATPLAASLEEVAPGARHATLSL 638 

'hi Ihl I I Mh I II : I h 
576 STFENLTWYKLGPQPLPIHVGELPTPVCKNLDTLWKLNATMFSNSTNDI- - LIM 627 

_ : i r 

639 SIPRVAPEHEGHYVCEVQDRRSHDKHCHKKYLSVQALEAPRLTQNLTDLLVNVSDSLEMQ 698 

= * = : I Ml III- Ml : hi II M II * MM = 

628 ELKNASLQDQGDYVCLAQDR^TKKRHCWRQLTVXERVAPTITGNLENQTTS IGESI EVS 687 

699 CLVAG AHA PS I VWYKDER LLEEKSGVDLADSNOKLS T OR'VTREFiDAGR YLCSVCNAKGCVN 758 

I : I I hhll I I lh I I h hhllhtl I I I h II 

68 8 CTASGNPPPQIMWFKDNETLVEDSGXVLKDGNRNLTIRRVRKEDEGLYTCQACSVLGCAK 74 7 

1, —i 

759 S S ASVA VEGS EDKGSME I VI LVGTGVI A VFFWVLLLLI FCNMRR PAHAD I KTGYLS 1 1 MD 818 

I Hh::| -IhlMII llhllhll-l -I > > I I I N I I ' | I 

74 R VRfiFFT T RrJAOKKTNT.RT T T T.VHTAVT AMFFWI JjLVI TLRTVKRANGGELKTGYLSIVMD 807 
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